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3. The Definition of the Electric and of the Magnetic Force. — Two very long thin magnets exert forces upon each other which appear to emanate from the ends or poles of the magnets. The strengths of t^vo magnet-poles m and m^ are defined by the fact that in a vacuum, at a distance apart r, they exert upon each other a mechanical force (which can be measured in C. G. S. units)
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In accordance with this equation a unit magnetic pole (in = i) is defined as one which, placed at unit distance from a like pole, exerts upon it unit force.
The strength $Q of a magnetic field in any medium * is the force which the field exerts upon unit magnetic pole. The components of § along the rectangular axes ,r, y> z will be denoted by <*, /?, y.
The direction of the magnetic lines of force determines the direction of the magnetic field ; the density of the lines, the strength of the field, since in a vacuum the strength of field is represented by the number of lines of force which pass perpendicularly through unit surface. A correct conception of the law of force (i) is obtained if a pole of strength m be conceived as the origin of ^m lines of force. For then the density of the lines upon a sphere of radius r described about the pole as centre is equal to m : r3, i.e. is equal to the strength of field £), according to law (i).
Similar definitions hold in the electrostatic system for the electric field.
The quantities of tzvo electric charges e and el are defined by the fact that in a vacuum, at a distance apart r, they exert upon each other a measurable mechanical force
f • P
PC —        *                                                  /9\
A    ~       ^   ........         (2)
The definition of unit charge is then similar to that of unit pole above.
* This medium can be filled with matter or be totally devoid of it.hapters are altogether independent of any particular theory, i.e. independent of what is understood by a light vector.ifferent sign.   Thus,
